vt represent the density of the two species at time t . n is the outward unit normal vector of the boundary  and, the homogeneous Neumann ABSTRACT: In the past decades, the research of reaction-diffusion equations has been one of the dominant themes due to its universal existence and importance. The applications of reaction-diffusion equations play an active role in physics, chemistry, biological populations and medicine. In various ecological systems, the predator-prey model is an important branch. In this paper, a predator-prey reaction-diffusion system with weak Allee effect and homogeneous Neumann boundary condition is considered. First, it is proved that the unique positive constant steady state is stable, and the methods to study local stability are based on local linearization techniques. Second, a prior-estimate of positive steady state is given by Harnack inequality and Maximum principle.
INTRODUCTION
In recent years, the research on the model of the predator prey model with Allee effect has attracted the attention of many scholars and researchers because of its complexity and the wide application. The effect of various parameters on the ecological balance of the predator-prey model with Allee effect is studied by using the numerical simulation method in [1, 2] . The model in [1, 2] is as follows:
,
The biological significance of the parameters in the model can be found in the literature [1, 2] . 
The equilibrium state of the model (1) can be simplified to: In this paper, we are interested in a predator-prey system with homogeneous Neumann boundary condition. The model is a system of two differential equations of the form. In fact, the research of predator-prey models has a long history. We can refer to [1] [2] [3] [4] [5] [6] and references therein for a brief review of the development along this line. In [1] , Spatiotemporal dynamics of a predator-prey system is considered under the assumption that prey growth is damped by the strong Allee effect. In particular, the author show that, as a result of the interplay between the Allee effect and predation, successful establishment of exotic species may not necessarily lead to geographical spread and geographical spread does not always enhance regional persistence of invading species. In [2] , Zheng ShiNing studied the homogeneous Neumann problem and Dirichlet problem for a reaction-diffusion system with Allee effect. The existence, uniqueness, and boundedness of the solution are established. In [3] , the authors studied stability for constant positive steady state of (1.1) with the Holling II functional response. Moreover, the existence of positive steady-state solutions of reactive diffusion predator-prey system has been studied by the degree theorem and bifurcation technique in many works, for example, [4] [5] [6] [7] for homogeneous Neumann boundary conditions. This paper will be organized as follows. In Section 2, we will prove that the equilibrium solution of (1.1) is locally asymptotically stable. The methods to study local stability are based on local linearization techniques. In Section 3, a priori upper and lower bounds for positive steady states of (1.1) are established. In Sections 4-5, the non-existence of non-constant positive steady states and the existence of non-constant positive steady state of (1.1) are studied.
STABILITY OF THE POSITIVE STEADY
STATES FOR THE PDE SYSTEM 
where: 
In this paper, by classical solutions, we mean solutions in 2 
The Harnack inequality in Proposition 3.1 shows that there exists a positive constant 1 2 ( , , , )
Now, suppose, on the contrary, that (3.2) does not hold. Then there exists a sequence Integrating by parts, we obtain that: , which is a contradiction.
The proof of Theorem 3.2 is complete.
NON-EXISTENCE OF NON-CONSTANT POSI-TIVE STEADY STATE
In this section, we shall discuss the non-constant positive solutions to problem (1.1) when the diffusion coefficient 
We find:
uu  constant, and vv  constant, if:
The proof is complete. In view of the Poincare inequality:
We find: and (2.3). First, we shall study the linearization of (1.1) at .
U
Let X be as in Section 2, and define:
Where b is a positive constant that is guaranteed to exist by Theorems 3.1 and 3.2. Then (1.1) can be written as: 0 , .
And U is a positive solution to (5.1) if and only if Further, we note that:
where r is the total number of eigenvalues with negative real parts (counting multiplicities) of () This contradicts (5.12) and the proof is complete.
